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(57)Abstract: 

PROBLEM TO BE SOLVED: Tb provide 
the highly efficient working method of a 
through hole configuration, permitting a 
fine configuration, a high aspect ratio and a 
J narrow pitch, and a semiconductor 

mounting module structure, in which fine 
ylotA m is formed employing the glass 
substrate wherein the fine through holes 
^are formed. 

i SOLUTION: In the semiconductor 
mounting module employing the glass 
substrate having the through holes as a 
core substrate, the glass substrate 1 is 
provided with through holes 2 having a 
configuration that the taper of the same is 
changed in two stages in the hole so as to 
have a first inner wall inclination wherein 
the diameter of the hole is reduced in the 
shape of a truncated body from one surface of the glass substrate 1 to the halfway 
of the same in the direction of the thickness of the substrate and, continuously to 
this form, a second inner wall inclination wherein the diameter is reduced in the 
truncated shape approximated to a cylindrical body until the outlet port of the 
hole whereby the through hole 2, having the diameter of the large diametral side 
of the hole and an average taper which are smaller compared with a through hole 
having a simple taper, can be obtained and the semiconductor mounting base 
board, having the wiring of a narrow pitch, can be achieved. 




[Claim(s)] 

[Claim 1] A glass substrate in which a wall inclines in a board thickness direction, 
and an inclination of this wall is characterized by having two or more breakthroug 
hs which change to two steps. 

[Claim 2]In the glass substrate according to claim 1, said two or more breakthroug 
hs from the 1st principal surface of said glass substrate in the middle of a board th 
ickness direction, respectively to a position, Lead to the 1st wall that inclines in th 
e direction in which a diameter decreases toward a position on the way [ said ] fro 
m said 1st principal surface, and said 1st wall, and in the middle of said board thic 
kness direction from a position to the 2nd principal surface of said glass substrate, 



A glass substrate having the 2nd wall that inclines in the direction in which a dia 
meter decreases toward said 2nd principal surface from a position on the way [ sai 

d]. 

[Claim 3]A glass substrate characterized by said 1st wall and said 2nd wall being c 
oncave shape to a medial axis of said breakthrough in a section of said board thick 
ness direction in the glass substrate according to claim 2. 

[Claim 4]In the glass substrate according to claim 2, said 1st wall is linear shape i 
n a section of said board thickness direction. 

A glass substrate, wherein said 2nd wall is concave shape to a medial axis of said b 
reakthrough in a section of said board thickness direction. 

[Claim 5]A glass substrate characterized by said 1st wall and said 2nd wail being 1 
inear shape in a section of said board thickness direction in the glass substrate acc 
ording to claim 2. 

[Claim 6]A sand blast processing method which carries out crushing removal of sa 
id glass substrate while forming an opening in a mask material stuck on the surfa 
ce of a glass substrate and irradiating said glass substrate with a pohshing-materi 
al-particles jet through this opening is used, A manufacturing method of a glass su 
bstrate, wherein an angle of divergence forms [ as said mask material ] a breakthr 
ough in said glass substrate [ full width ] using a thing smaller than 5 times using 
a photosensitive dry film resist in which an opening was formed, as said polishing- 
material-particles jet by exposure and development. 

[Claim 7] A manufacturing method of a glass substrate characterized by the ability 
of said polishing-material-particles jet to be set up combining particle diameter, th 
e rate of flow, and a flow of an abradant in a manufacturing method of the glass su 
bstrate according to claim 6. 

[Claim 8]It has a glass substrate and a wiring layer which consists of a conductor 1 
ayer and an insulating layer which were formed on said glass substrate, A wiring 
board to which it is a wiring board which carries an electrical part via said wiring 1 



ayer on said glass substrate, and a wall inclines in a board thickness direction, an 
d said glass substrate is characterized by an inclination of this wall having two or 
more breakthroughs which change to two steps. 

[Claim 9] A wiring board, wherein conductive paste is filled up with and calcinated 
by each of two or more of said breakthroughs of said glass substrate in the wiring 
board according to claim 8. 

[Claim 10] A glass substrate and a wiring board which consists of a wiring layer for 

med on this glass substrate. 

An electrical part carried on said wiring board. 

It is the semiconductor module provided with the above, and a wall inclines in a bo 
ard thickness direction and said glass substrate has two or more breakthroughs fr 
om which an inclination of this wall changes to two steps. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a core substrate, a wiring board or 
the semiconductor modules that used them, and those manufacturing methods. F 
or example, like the core substrate in a multi chip module, a multi chip package, o 
r a buildup wiring board, It is especially related with breakthrough form of a glass 
substrate with a detailed breakthrough, and a manufacturing method for the sam 
e about the substrate used as the base for carrying a semiconductor device or othe 
r electric elements via the wiring layer formed in the surface. 
[0002] 

[Description of the Prior Art] A multi chip module, a multi chip package, etc. are w 
hat mounted two or more semiconductor chips and passive electric elements with 
high density via the fine wiring layer, and formed one functional module on the cor 
e substrate used as a base, and they use these on a mother board, for example, car 
rying them. Under the present circumstances, inorganic material boards, such as 
organic group boards, such as a glass epoxy board, and a ceramic substrate, are us 



ed for a core substrate by a use in many cases. 
[0003] 

[Problem to be solved by the inventionlHowever, formation of fine wiring is difficul 
t for the above core substrates generally used because of the substrate dimensiona 
1 change resulting from the material composition of a substrate, or the heat in a su 
bstrate manufacturing process, or surface waviness or surface unevenness. When 
making a passive electric element to a substrate, with an organic group board, the 
re is a problem that it is diffic ult, from a heat-resistant field. A device is plentifully 
taken to cancel the shearing stress generated in a semiconductor device and the so 
ldered-joint part of a wiring board which receives it by the mismatching of thermal 
expansion with the semiconductor device carried on a substrate. 
[0004]For this reason, the trial which thermal expansion forms a detailed breakth 
rough in the glass substrate which was closely [ comparatively ] excellent in surfac 
e evenness and heat resistance to silicon, and uses as a core substrate occurs these 
days. However, in the method of using a glass substrate with a breakthrough as a 
core substrate, there is a problem that it is very difficult for the glass which is an a 
morphous brittle material to often form the detailed breakthrough of a majority of 
good cylindricity. 

[0005] On the other hand, there is a method by the photosensitive glass currently e 
xhibited in JP,H2001 -44639,A "multilayer printed wiring board and manufacturin 
g method for the same", for example as a wiring board which uses as a core substr 
ate the glass thin sheet in which the detailed breakthrough was formed. This is w 
hat uses as a core substrate the chemical-machining nature photosensitive glass s 
heet metal of a Ii02"aluminum203"Si02 system rontainingAu and Ce, By heat-tre 
ating, after exposing only the portion which hits a breakthrough by ultraviolet rad 
iation, the portion upon which fight struck is crystallized locally, chemical etching 
removes this crystallized portion selectively further, and a breakthrough is formed 

[0006]Although excelled in the point that this method can form a breakthrough wi 



th a detailed and smooth wall using a photolithography process, since photosensiti 
vity is required, a glass material is limited, and there is a problem of becoming a hi 
gh cost. In order to raise intensity, prolonged sintering is eventually required of an 
elevated temperature like a ceramic substrate, and to the substrate thickness ran 
ge used for the present core substrate for small high density wiring boards, by one 
side exposure, since ultraviolet radiation does not arrive to a rear face, it is necessa 
ry to perform double-sided exposure. The fell of a throughput and the rise of proce 
ss cost are not avoided from these Reasons. 

[0007]Although among the above glass substrates are ultrasonic machining, sand 
blast processing, laser beam machining, electron beam machining, etc. as technolo 
gy which can form a breakthrough, for example, it is thought that there is no proce 
ssing method all fill all the demands of byway-izing, cylindricity chipping, efficienc 
y, etc. For this reason, it is an important problem for utilization of development oft 
he method of processing many good detailed breakthroughs of cylindricity highly e 
fficiently with a narrow pitch. 

[0008]Then, the purpose of this invention is to provide the breakthrough form whi 
ch makes possible a detail, a high aspect ratio, and a narrow pitch, and its high effi 
ciency processing method. 

[0009]The purpose of this invention is to provide the semiconductor mounting mod 
ular structure in which fine wiring was formed, using the glass substrate in which 
the detailed breakthrough was formed. 
[0010] 

[Means for solving problem]Tb achieve the above objects, it will be as follows if the 
outline of a typical thing is briefly explained among invention indicated in an appli 
cation concerned. 

[001l]Namely, in the glass substrate which has a breakthrough, this invention has 
an inclination in that wall so that the diameter of that breakthrough may decreas 
e toward an opposite side from one surface of this glass substrate, And as that inch 
nation is board thickness, it changes to two steps, and among the wall inclinations 



which change to these two steps, it is larger than the angle of inclination of the 2n 
d wall in which the angle of inclination of the 1st wall over the medial axis of a bre 
akthrough follows it, and both the angles of inclination of these walls are still smal 
ler than 90 degrees. 

[00 12] In manufacture of this glass substrate, a method of processing it by the sand 
blasting method is adopted, A high dry film resist of blast tolerance which has an o 
pening is laminated in a glass substrate, and an abradant irradiation surface to th 
e middle of a board thickness direction is earthenware mortar form by high directi 
vity and small flow rate, and a high-speed particle polishing-material-particles jet, 
A taper forms a breakthrough which changes to two steps inside so that form to an 
exit may have the form near a cylindrical shape following it. 

[0013]Therefore, according to this invention, it becomes possible to process a detail 
ed high aspect ratio hole with a narrow pitch compared with a breakthrough of th 
e shape of an earthenware mortar of a simple taper. As a result, since formation of 
a breakthrough of a good high aspect ratio of cylindricity is possible, a glass substr 
ate for wiring boards with high packaging density can be provided with a narrow 
pitch. A semiconductor mounting module which has fine wiring can be provided us 
ing a good glass substrate of surface smoothness which has a detailed breakthroug 
h. 

[0014] 

[Mode for carrying out the invention]Hereafter, a concrete embodiment of this inve 
ntion is explained in full detail using Drawings. 

[QOlSl Drawing 1 is a fragmentary sectional view in which showing 1 embodiment 
of this invention and showing an example of a semiconductor mounting module us 
ing a glass substrate which has a breakthrough by this invention as a core substra 
te. A breakthrough which formed 1 in a glass substrate and formed 2 in the glass s 
ubstrate 1 in drawing 1 , Solder resist and 9 mean a solder ball, 10 means a semico 
nductor device (semiconductor chip), and, as for a rewiring layer which wiring of a 
conductor plug with which 3 was filled up in the breakthrough 2, and 4 becomes, a 



nd, as for 5, an insulating layer and 6 become from the wiring 4 and the insulating 
layer 5, and 7, backwiring and 8 mean a rear-face solder ball, respectively, as for 1 
1. 

[0016]Especially at this embodiment, although not limited, board thickness forms 
in a board thickness direction the breakthrough 2 which has two steps of wall inch 
nations in the pitch of 0.5 mm at the 0.5-mm glass substrate 1, for example. The b 
reakthrough 2 has the 1st internal surface whose angle with a plate surface to acc 
omplish is about 81 degrees, and the 2nd internal surface whose angle accomplish 
ed with a plate surface following it is about 85 degrees, and an entrance diameter i 
s [ an outlet diameter ] about 0.1 mm in about 0.2 mm. The conductor plug 3 is for 
med by being filled up with glass paste with the electrical conductivity which chan 
ges from metal powder, low-melting-glass powder, an organic binding material, an 
d a solvent to the inside of this breakthrough 2, and drying and calcinating it. 
[0017]Subsequently, the rewiring layer 6 which laminated the wiring 4 and the ins 
ulating layer 5 by turns is formed on the surface of a side with a small aperture of 
the breakthrough 2. This rewiring layer 6 expands the terminal pitch of the semic 
onductor device 10 even to users' substrate pitch level. Subsequently, after forming 
the backwiring 7 and the solder resist 8, the semiconductor device 10 is carried vi 
a the solder ball 9. Finally, the rear-face solder ball 11 is carried and a semiconduct 
or mounting module is completed. 

[0018]The method of forming a conductor layer in the wall of the breakthrough 2 i 
n addition to the method stated to conduction-ization of the breakthrough 2 here 
may be used. This is the method of forming thin films, such as chromium and tita 
nium, in the wall of the breakthrough 2 by methods, such as a sputtering and vac 
uum deposition, and forming for example, a copper thin film conductor layer etc. b 
y methods, such as plating, by making it into a seed film, closing the inside of the b 
reakthrough 2 by resin, such as epoxy and polyimide, eventually " a conductor — i 
zing is completed. 

[0019]Although there are soda glass, glass with low alkali content, alkali free glass 



, ion tempered glass, etc. as a raw material of the glass substrate 1, for example, It 
is good to choose a suitable glass material suitably in consideration of an elastic m 
odulus, a coefficient of linear expansion, etc. which influence the connection reliabi 
lity in consideration of the processability by application of the sandblasting metho 
d at the time of forming the breakthrough 2 at the time of carrying the semicondu 
ctor device 10 remarkably, etc. 

[0020] Drawing 2 is an example of the outline view of the semiconductor mounting 
module which showed said drawing 1 a part of the section, and is an example of th 
e multi chip module (hereafter referred to as MCM) which carries two or more LSI 
chips on a substrate. In drawing 2 , semiconductor device (semiconductor chip) in 
which 12 is another as for 10, and 13 show passive component parts and MCM wh 
ich 14 completed, respectively. 

[002l]Here, the semiconductor devices 10 and 12 carried in the glass substrate 1 s 
hould just select for example, logic LSI, memory LSI, etc. according to the purpose 
of use. A capacitor, an inductor, resistance, or those combination are selected accor 
ding to the purpose also about the passive component parts 13. Although the num 
ber of the semiconductor devices 10 and 12 to carry showed an example whose nu 
mber is five in this example, naturally a kind and the number of a semiconductor 
device to carry change by the design of MCM14. 

[Q022] Drawing 3 shows appearance of a substrate which formed much MCM of sa 
id drawing 2 simultaneously. In drawing 3 , 21 and 22 show a cutting plane line. 
[0023]Although mounting to the glass substrate 1 may be performed for every indi 
vidual MCM14, a glass substrate level which has a big area in this way performs i 
t, and cutting to each MCM14 by methods, such as dicing, eventually looks at it fr 
om a cost aspect, and it is advantageous. That is, after mounting many MCM14 in 
the glass substrate 1 simultaneously, many MCM14 can be obtained by cutting th 
is glass substrate 1 along the cutting plane lines 21 and 22, and dissociating indivi 
dually. 

[0024]Next, a method for realizing form of a breakthrough which has two steps of i 



nclinations in a wall by 1 embodiment of this invention is explained. Although am 
ong the glass substrates 1 are laser beam machining, electron beam machining, re 
active ion etching, chemical etching, drilling, ultrasonic machining, sand blast proc 
essing, etc. as a processing method which may be able to form the breakthrough 2, 
It is thought that a perforation method of satisfying all, such as micro-processing 
nature, hole quality, and mass production nature, is not this time. On the other ha 
nd, form of the breakthrough 2 which applied this invention can be attained by th 
e improved sandblasting method. 

[Q025] Drawing 4 (a) An outline work process figure of a breakthrough to a glass su 
bstrate is shown in - (e). An opening pattern in which form a photosensitive dry fil 
m resist and 32 in an exposure mask, 33 was formed in ultraviolet radiation, and 
34 was formed in a dry film for 31, and 35 as used in drawing 4 mean a polishing- 
material-particles jet, respectively. 

[0026]First, the photosensitive dry film resist 31 is stuck on the surface of the glas 
s substrate 1 (a). This dry film resist 31 serves as a mask material in the case of sa 
ndblasting. Although the paste procedure in particular is not specified, it is preferr 
ed to carry out so that air bubbles may not be involved in an interface of the dry fil 
m resist 31 and the glass substrate 1, for example using a vacuum laminator etc. 
[0027]Subsequently, if it irradiates with the ultraviolet radiation 33 via the exposu 
re mask 32, a portion upon which light of the dry film resist 31 struck will be expo 
sed (b). Then, the opening pattern 34 is formed in the dry film resist 31 by developi 
ng negatives (c). Under the present circumstances, an example of drawing 4 is an 
example which uses a resist of a negative mold, and a portion upon which light did 
not strike will be removed by development. In this embodiment, negatives were d 
eveloped in a weakly alkaline solution using a polyurethane system dry film resist 

[0028]Next, if the glass substrate 1 is irradiated with the high-speed polishing-ma 
terial-particles jet 35 as a mask, the dry film resist 31 which has this opening patt 
ern 34, Of polishing material particles, throughout a period of opening pattern 34, 



crushing removal of the glass substrate 1 will be carried out, processing will advan 
ce, and the breakthrough 2 will be formed eventually (d). And if the dry film resist 
31 is finally removed, the glass substrate 1 with the breakthrough 2 will be obtain 
ed (e). 

[0029]In this process, the point for which the inclination of a wall forms the breakt 
hrough 2 which changes to two steps is promoting the secondary collision of the ab 
radant in a hole side attachment wall during sandblasting. 

[0030] First, the consumption to the opening hole radial direction according [ an an 
gle of divergence ] at full width to the good high-speed particle pohshing-material- 
particles jet and abradant shock of the directivity of 1 to 2 times prepares few mas 
k materials. Although some are considered as a mask material, the photosensitive 
dry film resist 31 described by the embodiment of said drawing 4 as one exists. An 
elastic modulus is especially high also in an organic material, and the photosensiti 
ve dry film resist 31 of a polyurethane system which is easy to absorb abradant str 
iking energy is preferred. 

[0031] Although it is not an organic material, it is tough and a metallic material wi 
th a large elastic modulus can also be used as a mask material. Under the present 
circumstances, the metallic material which it is chemical, or is uniformly stuck on 
the surface of glass with physical means like plating, vacuum deposition, or a sput 
tering, and can be formed is preferred. Although the sandblasting tolerance of a m 
ask material is so good that it is high, the working rate by sandblasting is used at 1 
east, and it is preferred that they are about 3 or less micrometer/min. Optimizatio 
n of the kind of dry film, an exposing condition, and postbake conditions can attain 
this. 

[0032]On the other hand, as an abradant, a grinding rate is high, and in order to 
make easy an enter lump and discharge inside the breakthrough 2, the thing of de 
tailed particle diameter is used by hard. For example, #600 of an aluminum oxide 
or silicon carbide - #1200 (mean particle diameter of 20-9.5 micrometers) are prefe 
rred. Although it is also possible to use a still more detailed abrasive grain, since t 



he part to which a working rate falls, that reduction of a mask material since it is 
necessary to carry out long time irradiation becomes large, management of an abr 
asive grain, and handling become difficult at the same time the number which coll 
ides with a mask material increases, there are few merits. As for the flow of an abr 
adant, about 150-200 g/min is good. On the other hand, in order to avoid the mach 
ining efficiency fall by the miniaturization and flow rate reduction of an abradant, 
it is necessary to enlarge the rate of flow of an abradant, and about at least 80-200 
m/s is required. 

[0033]If the glass substrate 1 is irradiated with an abradant over the opening of th 
e dry film resist 31, in an initial stage, the hole of the form which made the truncat 
ed cone do a handstand will be formed. Under the present circumstances, since an 
abradant stagnates in a hole bottom corner part easily and it becomes a mask, wit 
h advance of processing, the flat part area of a hole bottom contracts, a hole will ap 
proach reverse conical shape, and will go, and it becomes a reverse cone mostly ev 
entually. In order for processing to advance from this stage in the direction which t 
he bore diameter near a hole bottom expands by the secondary collision of the abr 
adant which reflected the point by the side attachment wall of the reverse conical 
hole, the hole becomes deep after the inclination of a hole wall has become sudden. 
Thus, the breakthrough 2 which has two steps of inclinations in a wall is formed. 
[0034]Options which form the breakthrough 2 which has two steps of inclinations 
in a wall include the method of changing an abradant into what has small particle 
diameter in the middle of processing. For example, processing is started with the 
abradant of #600 and it changes into #800 on the way. # It is processed with the la 
rge grinding rate till the place where a hole becomes a reverse cone by 600, and by 
subsequently to #800 changing, since an enter lump of the abradant to a hole bott 
om becomes easy, processing to a depth direction is promoted. Compared with the 
case where a particle abradant is used, a working rate does not fall so much from t 
he first stage, either. Since the abradant of a fine grain is used for the feature of thi 
s method by the second half of processing, it is being able to suppress small cheek c 



hipping by the side of a rear face when a hole's penetrates. That is, what was more 
excellent in quality is obtained. When actually processing it, the working stage for 
grains and the working stage for fine grains are usually required. 
[0035]On the other hand, puncturing of the glass substrate by the conventional sa 
ndblasting method is generally performed by the system which sprays a hard abra 
dant like the silicon carbide of the about [#220-240 ] comparatively coarse yarn co 
unt (it is about 60-70 micrometers at mean particle diameter) in large quantities fir 
om a circular nozzle. Under the present circumstances, the angle of divergence of a 
jet is usually [ full width ] just over or below 6 times in many cases. By this metho 
d, in order that the polishing-material-particles jet which came out of the nozzle m 
ay emit, the flow velocity component of the radial direction of a polishing-material- 
particles jet becomes large, and the breadth of the dry film resist to an opening rad 
ial direction becomes large. 

[0036]Since particle diameter of an abradant is large, an abradant stagnates in a 
processed hole bottom, it becomes a mask, and the hole side is processed preferenti 
ally and becomes a breakthrough of expansion of an opening diameter of a dry fil 
m resist, and a large caliber of the shape of an earthenware mortar which has sag 
ging in an inlet section eventually conjointly. Also when processing will not advanc 
e to a depth direction and a hole does not penetrate according to a masking effect o 
fan abradant which stagnated in a hole bottom when board thickness of a glass s 
ubstrate exceeded 0.5 mm by a case so that an opening diameter of a dry film may 
be less than phi0.3mm, it is plentifully. For this reason, when a diameter forms a 
breakthrough not more than phiO.Smm by the usual sandblasting method, board t 
hickness and a hole entrance diameter ratio are used, and one to about 1.5 are a li 
mit. 

[0037]As compared with a breakthrough obtained by the conventional technique d 
escribed above, a secondary collision in an internal surface which applied this inve 
ntion by a method of using positively. By making a wall inclination into two steps, 
it will be said that the breakthrough 2 of a smaller bore diameter is obtained from 



the ability of a small hole of an average inclination to be formed compared with a b 
reakthrough of the shape of an earthenware mortar by an above-mentioned conve 
ntional method. 

[0038]By the way, although the above-mentioned embodiment explained an exam 
pie which formed the with a major-diameter diameter lateralis of 0.2 mm, and a b 
yway diameter lateralis of 0.1 mm breakthrough 2 in the glass substrate 1 of 0.5- 
mm thickness by the sandblasting method in a 0.5-mm pitch, these sizes change b 
y substrate design. For example, although decided by how many thickness of a su 
bstrate makes thickness of MCM14 of the whole, When a point of the ease of form 
ation of the detailed breakthrough 2 and handling of a large area substrate for ma 
ny picking is taken into consideration, the thickness has the preferred range of abo 
ut 0.3-0.7 mm, and it is a range processible enough by a method which applied thi 
s invention. 

[0039]However, as long as it is the handling with small board size, about 0.1-0.2 m 
m in substrate thickness may be sufficient. Although it changes about a hole pitch 
by the wiring rule of the user side board which carries MCM14, about 0.5 mm is t 
he minimum at present. However, if form of the breakthrough 2 which applied thi 
s invention is used, in the case of 0.5 mm of substrate thickness, the pitch of about 
0.3 mm is possible. Since the breakthrough 2 of a byway becomes possible more w 
hen substrate thickness is still thinner, a pitch can also be made small. 
[0040]It is possible to make a hole wall side into linear shape and a concave config 
uration by setting up appropriately the rate of flow of a polishing-material-particle 
s jet, and a flow and the sandblasting tolerance of the dry film resist 31 as a featur 
e of formation of the breakthrough 2 by application of this invention. 
f004ll Drawing 5 (a) - (g) is what showed another manufacturing process for obtai 
ning the form of the breakthrough by the 1 embodiment of this invention, and is a 
n example which uses a metal thin film for a mask material. The opening pattern 
in which form a titanium thin film and 42 in a copper thin film, 43 was formed in t 
he photosensitive resist, and 44 was formed in the photosensitive resist 43 for 41, 



and 45 as used in drawing 5 mean the mask opening formed in the copper thin fil 
m 42, respectively: 

[0042] First, the titanium thin film 41 is formed in the surface of the glass substrat 
e 1, and the copper thin film 42 is formed with plating on it by making (a) and it in 
to a seed film (b). Subsequently, the photosensitive resist 43 is formed on the coppe 
r thin film 42 (c). Then, the opening pattern 44 is formed in the photosensitive resi 
st 43 by exposure and development (d). Then, after chemical etching etc. remove t 
he copper thin film 42 and the titanium thin film 41 by using as a mask the resist 
43 which has this opening pattern 44, if the photosensitive resist 43 is removed, th 
e mask opening 45 will be formed (e). Any of a negative mold and a positive type m 
ay be sufficient as the photosensitive resist 43 on the copper thin film 42. 
[0043]Next, if it irradiates with the high-speed pohshing-material-particles jet 35 o 
n the copper thin film 42 which has this mask opening 45, crushing removal of the 
glass substrate 1 will be carried out through the mask opening 45 of the copper th 
in film 42, and a hole will be formed (#. Eventually, removal of the copper thin film 
42 will obtain the glass substrate 1 with the breakthrough 2 after formation of the 
breakthrough 2 (g). Here, in this embodiment, the thickness of 0.1 micrometer an 
d the copper thin film 42 was the thickness of the titanium thin film 41 50 microm 
eters. 

[0044] This copper thin film 42 can be made thin to necessary thickness by chemic 
al etching etc., without removing, can be patterned as it is, and can also be used as 
a conductor wire. As a seed film formed in the surface of the glass substrate 1, chr 
omium may be used instead of titanium. 

[0045] Drawing 6 shows an outline of sectional shape of a typical breakthrough obt 
ained by application of this invention. As shown in drawing 6 , the walls 51 and 52 
of an inclination which usually sees from the medial- axis side of the breakthrough 
2, and has the form of concave are formed. Namely, the 1st wall 51 that inclines fro 
m the upper surface of the glass substrate 1 in the direction in which a diameter d 
ecreases from the upper surface toward a position to a position on the way in the 



middle of a board thickness direction, It leads to this 1st wall 51, and is formed in c 
oncave shape to a medial axis of the breakthrough 2 in both sections of a board thi 
ckness direction in the 2nd wall 52 that inclines in the direction in which a diamet 
er decreases from a position toward the undersurface from a position to the unders 
urface of the glass substrate 1 on the way in the middle of a board thickness direct 
ion. 

[Q046] Drawing 7 is an example of a section of another breakthrough form by appli 
cation of this invention, and is an example in which the wall 62 in which the wall 
61 which has a further inclination, respectively has linear form and the second ste 
p of inclination sees from the medial-axis side, and has the form of concave. That is 
, the 1st wall 61 is formed in linear shape in a section of a board thickness directio 
n, and the 2nd wall 62 is formed in concave shape to a medial axis of the breakthr 
ough 2 in a section of a board thickness direction. 

[0047]Furthermore drawing 8 is based on application of this invention, it is a figur 
e showing the section of another breakthrough form, and both the walls 71 and 72 
with the first step and the second step of inclination are linear. That is, the 1st wal 
1 71 and 2nd wall 72 are formed in linear shape in both the sections of a board thic 
kness direction. 

[0048]As mentioned above, when according to the embodiment which applied this 
invention formation of the breakthrough 2 with a path small as a whole is attaine 
d compared with the case of one step of taper and it applies to a patchboard by ma 
king the hole taper of the breakthrough 2 into two steps, detailed wiring is attaine 
d more with a narrow pitch. When using the glass substrate 1 in which the breakt 
hrough 2 was formed, as a wiring board, it is necessary to conductor -ization-proce 
ss the inside of the breakthrough 2 for taking the electrical continuity between the 
wiring formed in the substrate rear surface. As one of the method of this, there is 
a method filled up with conductive paste in the breakthrough 2. From the wall wit 
h curvature inclining in two steps, the form of the breakthrough 2 of this invention 
can hold this resin paste more certainly compared with the breakthrough of the s 



hape of a simple earthenware mortar. 

[0049]Although the above example explained an example which forms a breakthr 
ough in a glass substrate and forms a semiconductor mounting board, also when f 
orming and carrying out wiring formation of the detailed breakthrough to ****** f 
or example, a silicon wafer, and Ceramics Sub-Division at this, it is possible to app 
ly the completely same technique. 

[0050]As mentioned above, although invention made by this invention person was 
concretely explained based on the embodiment, the invention indicated in an appl 
ication concerned is as follows when the summary also including the contents of sa 
id embodiment is arranged. 

[005l](l) A glass substrate in which a wall inclines in a board thickness direction, 
and an inclination of this wall is characterized by having two or more breakthroug 
hs which change to two steps. 

[0052]Namely, a glass substrate has a breakthrough toward which the wall incline 
s, and as an inclination of a wall of a breakthrough is a board thickness direction o 
fa glass substrate, it changes to a stage, so that a diameter may become small gra 
dually from one surface of a glass substrate in the board thickness direction, and. 
Among wall inclinations which change to these two steps, it is larger than an angl 
e of inclination of the 2nd wail in which an angle of inclination of the 1st wall over 
a medial axis of a breakthrough follows it, and both angles of inclination of these w 
alls are still smaller than 90 degrees. 

[0053](2) In a glass substrate of the aforementioned (l) description, said two or mo 
re breakthroughs from the 1st principal surface of said glass substrate in the midd 
le of a board thickness direction, respectively to a position, Lead to the 1st wall tha 
t inclines in the direction in which a diameter decreases toward a position on the 
way [ said ] from said 1st principal surface, and said 1st wall, and in the middle of 
said board thickness direction from a position to the 2nd principal surface of said g 
lass substrate, A glass substrate having the 2nd wall that inclines in the direction i 
n which a diameter decreases toward said 2nd principal surface from a position on 



the way [said]. 

[0054]Namely, the 1st wall of a breakthrough inclines in the direction to which the 
diameter of a breakthrough decreases from one surface of a glass substrate to the 
board thickness direction toward an opposite side, and the 2nd wall following it als 
o inclines in the direction in which the diameter of a breakthrough decreases towa 
rd the opposite surface of a glass substrate. 

[0055](3) The glass substrate characterized by said 1st wall and said 2nd wall bein 
g concave shape to the medial axis of said breakthrough in the section of said boar 
d thickness direction in the glass substrate of the aforementioned (2) description. 
[0056]That is, in the section of the board thickness direction of a breakthrough, th 
e form of the wall which has the 1st inclination, and the wall which has the 2nd in 
clination sees [ both ] from the inside of a breakthrough, and considers it as concav 
e. 

[0057](4) A glass substrate, wherein said 1st wall is linear shape in the section of s 
aid board thickness direction in the glass substrate of the aforementioned (2) descr 
iption and said 2nd wall is concave shape to the medial axis of said breakthrough i 
n the section of said board thickness direction. 

[0058]That is, the wall which has the 1st inclination of a breakthrough is linear, a 
nd the wall which has the 2nd inclination following it sees from the inside of a bre 
akthrough, and considers it as concave. 

[0059](5) A glass substrate characterized by said 1st wall and said 2nd wall being 1 
inear shape in a section of said board thickness direction in a glass substrate of the 
aforementioned (2) description. 

[0060]That is, a wall which has the 1st inclination of a breakthrough, and a wall w 
hich has the 2nd inclination following it see from an inside of a breakthrough, and 
presupposes that it is almost linear. 

[006l](6) A sand blast processing method which carries out crushing removal of sai 
d glass substrate while forming an opening in a mask material stuck on the surfac 
e of a glass substrate and irradiating said glass substrate with a poHshing-materia 



1-particles jet through this opening is used, A manufacturing method of a glass sub 
strate, wherein an angle of divergence forms [ as said mask material ] a breakthro 
ugh in said glass substrate [ full width ] using a thing smaller than 5 times using a 
photosensitive dry film resist in which an opening was formed, as said polishing- 
material-particles jet by exposure and development. 

[0062](7) A manufacturing method of a glass substrate characterized by the ability 
of said polishing-material-particles jet to be set up combining particle diameter, th 
e rate of flow, and a flow of an abradant in a manufacturing method of a glass subs 
trate of the aforementioned (6) description. 

[0063](8) It has a glass substrate and a wiring layer which consists of a conductor 1 
ayer and an insulating layer which were formed on said glass substrate, A wiring 
board to which it is a wiring board which carries an electrical part via said wiring 1 
ayer on said glass substrate, and a wall inclines in a board thickness direction, an 
d said glass substrate is characterized by an inclination of this wall having two or 
more breakthroughs which change to two steps. 

[0064]Namely, in a wiring board a glass substrate, It has two or more breakthroug 
hs toward which that wall inclines in a board thickness direction so that it may be 
come small, as a diameter is large on one surface of a glass substrate and goes to a 
n opposite side, and as an inclination of a wall of this breakthrough is a board thic 
kness direction of a glass substrate, it changes to two steps. 

[0065](9) in a wiring board of the aforementioned (8) description - said two or mor 
e breakthroughs of said glass substrate - respectively - being alike " a wiring boa 
rd, wherein conductive paste is filled up with and calcinated. 

[0066](10) A glass substrate and a wiring board which consists of a wiring layer for 
med in this glass substrate Kami, A semiconductor module in which it is a semico 
nductor module which has an electrical part carried on said wiring board, and a w 
all inclines in a board thickness direction, and said glass substrate is characterized 
by an inclination of this wall having two or more breakthroughs which change to t 
wo steps. 



[0067] Namely, it is small on the surface by the side of a wiring layer by which a di 
ameter forms a glass substrate in glass substrate Kami in a semiconductor modul 
e, It has two or more breakthroughs toward which that wall inclines in a board thi 
ckness direction so that it may become large, as it goes to an opposite side, and as 
an inclination of a wall of this breakthrough is a board thickness direction of a glas 
s substrate, it changes to two steps. 
[0068] 

[Effect of the Invention] According to this invention, since formation of the breakth 
rough of the good high aspect ratio of cylindricity is possible, the glass core board fo 
r wiring boards with high packaging density can be provided with a narrow pitch. 
[0069]According to this invention, since conductive paste can be more certainly hel 
d when filling up the inside of a breakthrough with conductive paste, it leads to im 
provement in reliability. 

[0070]The semiconductor mounting module which has fine wiring by this inventio 
n using the good glass wiring board of the surface smoothness which has a detaile 
d breakthrough can be provided. 

[Brief Description of the Drawings] 

[Drawing l] It is a fragmentary sectional view showing the semiconductor mounti 
ng module which is the 1 embodiment by this invention. 

[Drawing 2] It is an outline view showing the semiconductor mounting module whi 
ch is the 1 embodiment of this invention. 

[Drawing 3] It is an outline view carrying two or more semiconductor mounting mo 
dules which are the 1 embodiments of this invention in which taking a large numb 
er and showing a substrate. 

[Drawing 43 (a) ■ (e) is a sectional view of the glass substrate in which the process fo 
r processing a breakthrough is shown in the 1 embodiment of this invention. 
[Drawing 5] (a) ■ (g) is a sectional view of the glass substrate in which another proc 
ess for processing a breakthrough is shown in the 1 embodiment of this invention. 



[Drawing 6] ln the 1 embodiment of this invention, it is a sectional view showing t 
he typical sectional shape of a breakthrough. 

[Drawing 7] In the 1 embodiment of this invention, it is a sectional view showing a 
nother sectional shape of a breakthrough. 

[Drawing 8] In the 1 embodiment of this invention, it is a sectional view showing a 
nother sectional shape of a breakthrough. 
[Explanations of letters or numerals] 

1 [ - Wiring, 5 / - Insulating layer, ] - A glass substrate, 2 - A breakthrough, 3 - A 
conductor plug, 4 6 [ - Solder ball, ] - A rewiring layer, 7 - Backwiring, 8 - Solder 
resist, 9 10 [ - Passive component parts, ] -■ A semiconductor device, 11 "A rear-fa 
ce solder ball, 12 "A semiconductor device, 13 14 - MCM, 21, 22 "A cutting plane 
line, 31 "A photosensitive dry film resist, 32 [ - Apolishmg-material-particles jet, 
41 / - A titanium thin film, 42 / - A copper thin film, 43 / - A photosensitive resist, 
44 / - An opening pattern, 45 / - A mask opening, 51 52, 61, 62, 71 72 / - Wall. ] - 
An exposure mask, 33 - Ultraviolet radiation, 34 - An opening pattern, 35 
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«*Jta?Lo»fiiiJgtto«HI«^f t.©T?**o 06 tc 

tt*wo«w*orta5 1, 5 2«jn^o ^r&fc 

TSfg 1 ©fill 5 1 fc, C©35 1 ©rtH5 1 {CO&tf 
Ox «®#ft©&#{itBfr£#7XS«l©Tffi£-C\ 

-rSfg2©rtlf 5 2 «fC«J|t*I^O»fffi{CfeV^ 30 

[00 4 6] 07«, *5IWoafflfj:«J;5SiJ<oe 

ortii6 1 tfiiDBWft^tt, r&i©«H*#ortS6 

5, !gl©ftlt6 1 tt«ff#ft©»rffitefc^Tit88#K 
(CffMJtl, fg2©F<9ig6 2 tt«W*|Rl©BfiiiK*V^T 
Kil?L2©^>DtttMLT[H|fl : ^C^5nTV^ 0 
[00 4 7] 08fi. *«W©iifflfc«J:«*6fCg>J©S 40 

a?L«ttoifiii*^"rH-e*o, -lag, -mmomm 

*tt~J>W$. 7 1,72 «««Eia«WT?a&« *>©-?&S 0 
•t&t>*>, WiKDftm 7 1*3* 0=^2©^ 7 2ti, # 

ipj©R® e *3 v > rmmmmc nx v ^ 0 

[0 0 4 8] W±©J:3fc» *%W*Mf8LrcM1&<DB 

mic&ms, Mii?L 2 ©^-/^rsiufc-r s c t 

T\ -@©f— ^©if^-Etb^T^i: LTtl©'h£^ 
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owi?L2ortai5*»i*:ft«yi'r* < &Ktfa6*o 

S©0-i:oi:LT, »(t:^-Xh*H3B?L2rtlc^»r 
S^rffi**So *^©Kil?L2©^«{ifl^^o/c 

O JBKLfc Jt^S i: C ©«^-X h * J: 0 ffii^cfSif 

[0 0 4 9] &*5, W±©^T^i^7X««EKffi?L^ 

[0050] u±» *aw#icj:oTft«tifcaw** 

[0 0 5 1] ( l ) «AKriBjfcrtffiBH!»»U torts 
[0 0 5 2] "Tftt)^, J>r7*g««, itW^XS 

«©-^r©aiB*>e. j t©«st^riSiE*^5 < <fc 

[0 0 5 3] (2) MIS (1) E»0*f7XaMRK*V» 

l©±ffi^6«ff*[S]©^{i«*T:\ tulS^l©±S 

•TS^l©^^, WE»l©rtfiKo4«<0, fflGfi 
J?SlRl©^tf ffl«^e> tusE* vXS«©^ 2 ©±jBS 

M'>f s *|pjEMf4f 5^ 2 ©rtil 5 c i: *w 

[0054] ?%t>%, nmncom 1 ©^11^ 

S*©-*©^SJ^e>Jg^ffitCfR)^oT^©1SJ¥*[fiI{c 
Mii7L©a[^M^-r5*[63Effl^L, *tifc«i<*2 

©iSs^M^-rs^^fc^-rs t©7?sso 

[0 0 5 5] (3) WE (2) iE*c©#7X«&E*5^ 

t, MiE^i©i*is*3j:d : H5!e^2©rtg{*, mmm 

[0 0 5 6] -r^fe^> Rji?L©^/?^[Pl©»f®{i:feu^ 

So 

[0057] (4) me (2) esc©#7xs»c*5^ 
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ttWBttT*0, MfESg2©F*?il«:> SfilB^ff*(R!«D»r 

[0058] tttt>*>, nmiicom i ©M$£W-rsi*) 

[0 0 5 9] (5) ffffH (2) I3it©#^XSI£k:;f3^ 

[0060] -rftfr^ fei?L©n 1 0«»**rr*rt 

[0 0 6 1] (6) ^^XSSOSSlCftliOf^ltfcVX 
^#tcMP8P%^j«L, C©BHPg|3£jlLTHu!E#5X 

iwe*7 x«rk jtaa^jaf set t s # 
^xs«©§sBg*a 0 

[00 6 2] (7) ME (6) E«©#5;QS«©JHifi 
[0 0 6 3] (8) ^7Xi«t, S9E^7XS«±tC 

jgfig l fcmttsfc «fc messa* s * a genu t*tu 
[oo6 4] mmmmz^x, *7^i« 

«\ fig##7Xg«©-:£©gffi-?**<, SttiEfc: 
fT < K L fctf o T'h£ < ft 5 J: a £ *©rtS*HRJICfrlfiJ 
K«aBJ-r *«ftoH3fi?L*W ^ c ©HiI?L©rta 

[006 5] (9) MIS (8) SBKOEiHSStC £^ 

[00 6 6] (10) fe±tfC»/ff7Xi 
«±fcJBia L fcSEi&JIfr 5 ft S EftSft fc: , ffflBEHS 

feoT, ttE*r9**lg(& fiflWGifcrtafftt»u 

set mm ttzmw^^-iK 



(7) WW 2003-19781 1 

12 

[0 0 6 7] T ftfr-5, ^#:-Erv ? a-;l/{CfeV^Ts # 

*o c ©Ki§?L©i*ja©iB**tf# '7 xs«©tgjiwft© 

[0 0 6 8] 

[0 0 6 9] 2t=«wtc«tntf, »i?Lrt*w*^ 

TtSfcft, fiHtt©|S]±fc:oft#3o 
[0 0 7 0] £P,tc, *»Wfc«kOx MKI?L£*tr 

[Ha5©ffi¥ttM9i] 

[01] *»WKJ:*-**©»ttT?***Wft*att 
[0 2] *5^O-**<0»«7a&*^NKfe*|»t5;a 

[0 3] *fBflo-*ai©jei8?a&*iNM*5igtt^a 

[0 4] (a) ~ (e) tt*»BO-*«0}B»lc:fc^ 
E0T*&S o 

[0 5] (a) ~ (g) tt*«W©-*K©JB«fc:J3^ 

30 t, sa?L^*px-r5/-c46©gij©ig%^-r^7xa^ 

©Krffi0T^So 

[0 6] *8W©-£«©»iBfc:&^T* Ka?L©«SJ 
WftBrffiffcKfc^fBriBHT'&So 
[0 7] *$SB©-*«©*t6K:fc^T, «ii?L©BiJ© 

[0 8] *mxD-%m<DBMias^x, Kj1?l©$?> 

40 6-SBEiJ/is 7-afflB3^ 8 -v 

l l -«iBttA/^*-;P, 12-*»(**F^ 13-S 

Kl*?g|5D a a> 1 4-MCM, 2 1, 2 2-Mi, 3 1 
"•i^ttH7^7^;l/i^Xh, 3 
3 3-*flft, 3 4-MP^>-X 3 5-W^i? 
5>iyK 4 1-f^r^Aii, 4 2-»*«|, 43 

fflP> 5 1, 5 2, 6 1, 6 2. 7 1, 7 2-rtSo 
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